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L14 ANSWER 1 OF 8 BIOSIS COPYRIGHT 2000 BIOSIS 

TI Genetically engineered Saccharomyces yeast capable of 
effective cof ermentation of glucose and xylose. 

AB Xylose is one of the major fermentable sugars present in 
cellulosic biomass, second only to glucose. However, 
Saccharoinyces spp., the best sugar-fermenting microorganisms, are 
not able to metabolize xylose. We developed recombinant plasmids 
that can transform Saccharomyces spp. into xylose 

-fermenting yeasts. These plasmids, designated pLNH31, -32, -33, and -34, 
are 2mum-based high-copy-number yeast-E. coli shuttle plasmids. 
In addition to the geneticin resistance and ampicillin resistance genes 
that serve as dominant selectable markers, these plasmids also contain 
three xylose-metabolizing genes, a xylose 

reductase gene, a xylitol dehydrogenase gene (both from Pichia 
stipitis), and a xylulokinase gene (from saccharomyces 
cerevisiae) . These xylose-metabolizing genes were also fused to 
signals controlling gene expression from S. cerevisiae glycolytic genes. 
Transformation of Saccharomyces sp. strain 1400 with each of 
these plasmids resulted in the conversion of strain 1400 from a non- 
xylose-metabolizing yeast to a xylose 

-metabolizing yeast that can effectively ferment xylose 
to ethanol and also effectively utilizes xylose for aerobic 
growth. Furthermore, the resulting recombinant yeasts also have 
additional 

extraordinary properties. For example, the synthesis of the xylose 
-metabolizing enzymes directed by the cloned genes in these recombinant 
yeasts does not require the presence of xylose for induction, 
nor is the synthesis repressed by the presence of glucose in the 
medium. These properties make the recombinant yeasts able to efficiently 
ferment xylose to ethanol and also able to efficiently coferment 
glucose and xylose present in the same medium to ethanol 
simultaneously. 
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ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



AUTHOR (S) : 
CORPORATE SOURCE: 



SOURCE : 



DOCUMENT TYPE: 
LANGUAGE : 



LOn of 



199g:257125 BIOSIS 
PF^^L99800257125 

Gg^Pcically engineered Saccharomyc^M 

yeast capable of effective cof ermentaTTo: 
glucose and xylose. 

Ho, Nancy W. Y. (1); Chen, Zhengdao; Brainard, Adam P. 

(1) Lab. Renewable Resources Engineering, Purdue Univ., 

1295 Potter Cent., West Lafayette, IN 47907-1295 USA 

Applied and Environmental Microbiology, (May, 1998) Vol. 

64, No. 5, pp. 1852-1859. 

ISSN: 0099-2240. 

Article 

English 
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Genetically engineered Saccharomyces yeast capable of 
effective cof ermentation of glucose and xylose. 
Xylose is one of the major fermentable sugars present in 
cellulosic biomass, second only to glucose. However, 
Saccharomyces spp., the best sugar-fermenting microorganisms, are 
not able to metabolize xylose. We developed recombinant plasmids 
that can transform Saccharomyces spp. into xylose 

-fermenting yeasts. These plasmids, designated pLNH31, -32, -33, and -34, 
are 2 microns-based high-copy-number yeast-E. coli shuttle 
plasmids. In addition to the geneticin resistance and ampicillin 
resistance genes that serve as dominant selectable markers, these 
plasmids 

also contain three xylose-metabolizing genes, a xylose 
reductase gene, a xylitol dehydrogenase gene (both from Pichia 
stipitis), and a xylulokinase gene (from Saccharomyces 
cerevisiae) . These xylose-metabolizing genes were also fused to 
signals controlling gene expression from S. cerevisiae glycolytic genes. 
Transformation of Saccharomyces sp . strain 14 00 with each of 
these plasmids resulted in the conversion of strain 1400 from a non- 
xylose-metabolizing yeast to a xylose 

-metabolizing yeast that can effectively ferment xylose 
to ethanol and also effectively utilizes xylose for aerobic 
growth. Furthermore, the resulting recombinant yeasts also have 
additional 

extraordinary properties. For example, the synthesis of the xylose 
-metabolizing enzymes directed by the cloned genes in these recombinant 
yeasts does not require the presence of xylose for induction, 
nor is the synthesis repressed by the presence of glucose in the 
medium. These properties make the recombinant yeasts able to efficiently 
ferment xylose to ethanol and also able to efficiently coferment 
glucose and xylose present in the same medium to ethanol 
simultaneously . 

ACCESSION NUMBER: 1998247324 MEDLINE 

DOCUMENT NUMBER: 9824732 4 

TITLE : Genetically engineered Saccharomyces 

yeast capable of effective cof ermentation of 
glucose and xylose. 

Ho N W; Chen Z; Brainard A P 

Laboratory of Renewable Resources Engineering, Purdue 
University, West Lafayette, Indiana 47907-1295, USA.. 
nwyhoGecn . purdue . edu 

APPLIED AND ENVIRONMENTAL MICROBIOLOGY, (1998 May) 64 (5) 
1852—9 

Journal code: 6K6 . ISSN: 0099-2240. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 
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199807 
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Xylose utilization by recombinant yeasts 
This invention relates to recombinant-DNA- 



technology . Specifically, 



invention relates to new recombinant yeast strains transformed 
with xylose reductase and/or xylitol dehydrogenase 
enzyme genes. A yeast strain transformed with the 
xylose reductase gene is capable of reducing 

xylose to xylitol and consequently of producing xylitol in vivo. 
If both of these genes are transformed into a yeast strain, 
the resultant strain is capable of producing ethanol on xylose 
containing medium during fermentation. Further, the said new 

yeast strains are capable of expressing the said two enzymes. 

Xylose reductase produced by these strains can be used 

in an enzymatic process for the production of xylitol in vitro. 
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DATE 
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TI Recombinant yeasts for effective fermentation of 

glucose and xylose 
AB Described are recombinant yeasts containing genes encoding 

xylose reductase, xylitol dehydrogenase and 

xylulokinase, and DNA molecules, vectors and methods useful for 
producing such yeasts. The recombinant yeasts effectively ferment 

xylose to ethanol, and preferred yeasts are capable of 
simultaneously fermenting glucose and xylose to 

ethanol thereby taking full advantage of these two sugar sources as 

they 
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are found in agricultural biomass. 
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PATENT ASSIGNEE (S): Purdue Research Foundation, West Lafayette, IN, United 

States (U.S. corporation) 
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L14 ANSWER 5 OF 8 BIOTECHDS COPYRIGHT 2000 DERWENT INFORMATION LTD 
TI Enhanced co fermentation of glucose and xylose by 

recombinant Saccharomyces yeast strains in batch and 
continuous operating modes; 

potential ethanol production by Saccharomyces diastaticus 
and Saccharomyces uvarum mutant expressing xylose- 
reductase, xylitol-dehydrogenase and xylulokinase 
genes (conference paper) 
AN 1997-09140 BIOTECHDS 

AB Recombinant Saccharomyces diastaticus x Saccharomyces 

uvarum strains 1400 carrying plasmid pLNH33, referred to as strain LNH33 
(containing the xylose-reductase, 

xylitol-dehydrogenase and xylulokinase (EC-2 . 7 . 1 . 17 ) genes from 
Pichia stipitis, P. stipitis and Saccharomyces cerevisiae, 
respectively) , and 1400 containing multiple copies of the xylose 
metabolizing genes xylose-reductase, 

xylitol-dehydrogenase and xylulokinase integrated into the 
chromosome and referred to as strain LNH-ST were used to ferment 
mixtures 

of pure sugars (glucose and xylose) and then 

pretreated corn biomass. LNH33 can ferment xylose to ethanol 
and coferment glucose and xylose to ethanol. LHN-ST 
is a more stable form of strain LNH33 which can coferment glucose 
and xylose with improved efficiencies. To assist in the 
scale-up of the process, the ethanol productivity of the strains were 
monitored in both batch culture and continuous culture operating modes 
and a comparison was made of the simultaneous saccharif ication and 
cofermentation performances at the bench and pilot scales. (17 ref) 
ACCESSION NUMBER: 1997-09140 BIOTECHDS 

TITLE: Enhanced cofermentation of glucose and 

xylose by recombinant Saccharomyces 

yeast strains in batch and continuous operating modes 

potential ethanol production by Saccharomyces 
diastaticus and Saccharomyces uvarum mutant 
expressing xylose-reductase, 

xylitol-dehydrogenase and xylulokinase genes 
(conference paper) 

AUTHOR: Toon S T; Philippidis G P; Ho N W Y; Chen Z D; Brainard A; 

Lumpkin R E; *Riley C J 
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CORPORATE SOURCE: Nat . Renewable-Energy-Lab . Colorado; Univ. Purdue; 
The^|-Fibergen 

Bio^Phnology Center for Fuels and C^Bicals, National 
Renewable Energy Laboratory (NREL) , lbl7 Cole Boulevard, 
Golden, CO 80401, USA. 

Appl.Biochem.Biotechnol. ; (1997) 63-65, 243-55 
CODEN: ABIBDL 
ISSN: 0273-2289 

Proceedings of the 18th Symposium in Biotechnology for Fuels 
and Chemicals, Gatlinburg, TN, 5-9 May, 1996. 
Journal 
English 
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ANSWER 6 OF 8 BIOTECHDS COPYRIGHT 2000 DERWENT INFORMATION LTD 
Fermentation of corn fiber sugars by an engineered 
xylose utilizing Saccharomyces yeast strain; 

xylose- reductase, xylitol-dehydrogenase and 
xylulokinase activity for ethanol production from sugar 
1997-08276 BIOTECHDS 

The ability of a recombinant Saccharomyces sp. to ferment 
glucose, xylose, arabinose and galactose, which are the 

main monosaccharides found in corn fiber hydrolysates, was examined. 
Saccharomyces sp. 1400 (plasmid pLNH32) was genetically 

engineered to ferment xylose by expressing genes encoding a 
xylose-reductase, a xylitol-dehydrogenase and a 

xylulokinase (EC-2 . 7 . 1 . 17 ) . Fermentations were carried out at 30 

deg in YEP medium supplemented with appropriate sugars or corn fiber 
hydrolysate. The ability of the recombinant strain to produce ethanol 

500 ml flasks with a working volume of 100 ml was investigated. Aerobic, 
partially aerobic and semi-conditions were compared. Glucose 
and galactose were completely consumed within 12 hr regardless of 
aeration conditions. Under anaerobic conditions, maximum ethanol 
concentrations from glucose and galactose were 36.3 and 34.2 
g/1 respectively. The highest production of ethanol was achieved under 
anaerobic conditions with a mixture of glucose (80 g/1) and 
xylose (40 g/1), to give 52 g/1 ethanol in less than 24 hr. (27 
ref ) 

ACCESSION NUMBER: 1997-08276 BIOTECHDS 

TITLE : Fermentation of corn fiber sugars by an engineered 

xylose utilizing Saccharomyces 
yeast strain; 

xylose-reductase, xylitol- 
dehydrogenase and xylulokinase activity for 
ethanol production from sugar 
Moniruzzaman M; Dien B S; Skory C D; Chen Z D; Hespell R B; 
Ho N W Y; Dale B E; *Bothast R J 
Univ.Texas-A+M; USDA-ARS; Univ. Purdue 

Fermentation Biochemistry Research Unit, National Cancer 
Center for Agricultural Utilization Research, USDA, ARS, 



AUTHOR : 

CORPORATE SOURCE: 
LOCATION: 



1815 



SOURCE ; 



DOCUMENT TYPE: 
LANGUAGE : 



North University Street, Peoria, IL 61604, USA. 

World J. Microbiol. Biotechnol . ; (1997) 13, 3, 341-46 

CODEN: 9295H 

ISSN: 0959-3993 

Journal 

English 
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Comparison of recombinant xylose- fermenting 
Saccharomyces and natural xylose- fermenting yeasts in 

fermenting mixed sugars containing both glucose and 
xylose; 

Pichia stipitis xylose-reductase ana 
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xylitol-dehydrogenase gene expression in Saccharomyces sp. 
for ethanol p|^>aration (conference abstract) 
AN 1995-14685 BIOT^PdS 

AB Cellulosic biomass, which consists of high percenrages of fermentable 
sugar molecules such as glucose and xylose, is an 

ideal renewable feedstock for the production of fuel ethanol. However, 
Saccharomyces, which is traditionally used by industry for 
fermenting glucose to ethanol, cannot ferment xylose 
to ethanol. Recombinant Saccharomyces sp . 1400 (harboring 
plasmid pLNH33) was previously constructed by cloning the xylose 
-reductase gene and the xylitol-dehydrogenase gene from Pichia 
stipitis into the yeast and by improving the 
xylulokinase (EC-2 . 7 . 1 . 17 ) activity of the host yeast. 
The resulting recombinant yeast fermented xylose very 

effectively to ethanol. Furthermore, it was also capable of fermenting 
both glucose and xylose simultaneously. The results 
of using this recombinant yeast in fermenting mixed sugars 
containing both glucose and xylose were compared with 
those obtained from using the natural xylose- fermenting yeasts, 
P. stipitis and Candida shehatae, in fermenting the same mixed sugars 
under identical conditions. (0 ref) 
ACCESSION NUMBER: 1995-14685 BIOTECHDS 

TITLE: Comparison of recombinant xylose- fermenting 

Saccharomyces and natural xylose- fermenting 

yeasts in fermenting mixed sugars containing both 
glucose and xylose; 

Pichia stipitis xylose-reductase and 
xylitol-dehydrogenase gene expression in 
Saccharomyces sp . for ethanol preparation 
(conference abstract) 
AUTHOR: Ho N W Y; Chen Z; Brainard A 

CORPORATE SOURCE: Univ. Purdue 

LOCATION: Laboratory of Renewable Resource Engineering, Purdue 

University, West Lafayette, IN 47907-1295, USA. 

SOURCE: Abstr. Pap . Am. Chem. Soc . ; (1995) 209 Meet., Pt . 2 , BTEC116 

CODEN: ACSRAL 
ISSN: 0065-7727 

209th ACS National Meeting, Anaheim, CA, 2-6 April, 1995. 
DOCUMENT TYPE: Journal 
LANGUAGE: English 

L14 ANSWER 8 OF 8 BIOTECHDS COPYRIGHT 2000 DERWENT INFORMATION LTD 
TI Recombinant yeasts for effective fermentation of 
glucose and xylose; 

ethanol producing using Saccharomyces transformed with genes 

encoding xylose-reductase, xylitol-dehydrogenase 

and xylulokinase 
AN 1995-09112 BIOTECHDS 

AB A recombinant yeast of the genus Saccharomyces is 

claimed containing introduced genes encoding xylose- 
reductase, xylitol-dehydrogenase and xylulokinase 

(EC-2 .7. 1. 17) , which is effective for fermenting xylose or 
glucose to ethanol. In the recombinant yeast, the 

genes are fused to non-glucose-inhibited promoters. The 
recombinant yeast is used for the simultaneous 
fermentation of glucose and xylose to 

ethanol. Also claimed are: a recombinant DNA molecule comprising genes 
encoding xylose-reductase, xylitol-dehydrogenase and 
xylulokinase fused to non-glucose-inhibited promoters; 

a vector effective for transforming yeast comprising genes 
encoding the enzymes; a method for obtaining the recombinant 
yeast by introducing DNA containing genes encoding the 3 enzymes 

into a yeast; and a method for the fermentation of 
glucose and xylose to ethanol. By fermenting 
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glucose and xylose simultaneously to ethanol, the 

recombinant yea^^ take full advantage of these ^ugars as they are 
found in agricu^Bral biomass. (4 3pp) 
ACCESSION NUMBER: 1995^)9112 BIOTECHDS 

TITLE: Recombinant yeasts for effective fermentation of 

glucose and xylose; 

ethanol producing using Saccharomyces 
transformed with genes encoding xylose- 
reductase, xylitol-dehydrogenase and 
xylulokinase 
AUTHOR: Ho N W Y; Tsao G T 

PATENT ASSIGNEE: Purdue-Res . Found . 
PATENT INFO: WO 9513362 18 May 1995 

APPLICATION INFO: WO 1994-US12861 8 Nov 1994 
PRIORITY INFO: US 1993-148581 8 Nov 1993 
DOCUMENT TYPE: Patent 
LANGUAGE: English 
OTHER SOURCE: WPI : 1995-194082 [25] 
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L23 0 L21 AND L12 

=> s 121 and yeast 

L24 12 L21 AND YEAST 
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L25 0 L24 AND XYLOSE 



=> d 124 ti abs ibib tot 



L24 ANSWER 1 OF 12 US PAT FULL 
TI Vectors for gene transfer 

AB Improved recombinant retrotransposon vectors for gene transfer are 

disclosed. The synthetic vectors are truncated so as to reduce or 
altogether eliminate homologous recombination with retroviral helper 
sequences found in helper cells used to propagate the vectors, making 
them safer for use in humans and providing more space for therpeutic 
genes. The vectors transmit foreign DNA efficiently, are stable, enable 
abundant RNA expression from the retrotransposon transcriptional 
promoter, and through their diversity permit many useful applications 

in 

therapeutics and transgenics. Methods are described for rescuing 
tissue-specific spromoters obtaining expression in primary cells, 
mapping the genome and other techniques of therapeutic and transgenic 
utility. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
ACCESSION NUMBER: 2000:21216 US PAT FULL 

TITLE: Vectors for gene transfer 

INVENTOR(S): Hodgson, Clague P., Omaha, NE, United States 

PATENT ASSIGNEE (S): Nature Technology Corporation, Omaha, NE, United 

States 

(U. S . corporation) 

NUMBER DATE 



PATENT INFORMATION: US 6027722 20000222 

APPLICATION INFO. : US 1994-213741 19940314 (8) 

RELATED APPLN. INFO.: Continuation-in-part of Ser. No. US 1994-194208, filed 

on 7 Feb 1994, now abandoned which is a 

continuation-in-part of Ser. No. US 1993-130638, filed 
on 1 Oct 1993, now abandoned which is a 
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continuation-in-part of Ser. No. US 1993-977^1, filed 

.on 26 Jul 1993, now abandoned wjuch is a 

Ibontinuation-in-part of Ser. nAs 1993-60568, filed 

on 21 May 1993, now abandoned wmch is a 

continuation-in-part of Ser. No. US 1993-30766, filed 

on 12 Mar 1993, now abandoned which is a 

continuation-in-part of Ser. No. US 1992-968259, filed 
on 29 Oct 1992, now patented, Pat. No. US 5354674 



which 



is a continuation-in-part of Ser. No. US 1990-603635, 
filed on 25 Oct 1990, now abandoned 

DOCUMENT TYPE: Utility 

PRIMARY EXAMINER: Priebe, Scott D. 

ASSISTANT EXAMINER: Nguyen, Dave Trong 

LEGAL REPRESENTATIVE: Schwegman, Lundberg, Woessner & Kluth 
NUMBER OF CLAIMS: 38 
EXEMPLARY CLAIM: 1 

NUMBER OF DRAWINGS: 32 Drawing Figure (s); 21 Drawing Page(s) 

LINE COUNT: 2864 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
L24 ANSWER 2 OF 12 US PAT FULL 

TI DNA encoding GM-CSF and a method of producing GM-CSF protein 

AB A method for preparing and isolating a transformation vector 

containing CSF/cDNA is described. The method comprises: 

preparing RNA from a cell that produces CSF; 

preparing polyadenylated messenger RNA from said RNA; 

preparing single stranded cDNA from said messenger RNA; 

converting the single stranded cDNA to double stranded cDNA; 

inserting the double stranded cDNA into transformation vectors and 
transforming bacteria with said vector to form colonies; 

picking pools of 200 to 500 colonies each and isolating plasmid 
DNA from each pool; 

transfecting the plasmid DNA into suitable host cells for 
expressing CSF protein; 

culturing the transfected cells and assaying the- supernatant for CSF 
activity; and 



the 
cDNA 

cell 



selecting CSF positive pools and screening the colonies used to make 

pool to identify a colony having CSF activity. Also described are a 

coding for a protein having CSF activity (i.e. CSF/cDNA), a 
microorganism or cell line transformed with a recombinant vector 
containing such CSF/cDNA, and a method for producing CSF 
protein by expressing said CSF/cDNA by culturing a microorganism or 

line. The invention also provides a method of purifying the 
CSF proteins and the purified proteins so produced. 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
ACCESSION NUMBER: 1999:63236 US PAT FULL 

TITLE: DNA encoding GM-CSF and a method of producing 

GM-CSF protein 

INVENTOR(S): Clark, Steven C, Winchester, MA, United States 

Kaufman, Randal J., Boston, MA, United States 
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•Wang, Elizabeth A., Carlisle, United States 
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corporation) 
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US 5908763 19990601 

US 1994-287019 19940808 (8) 

Continuation of Ser. No. US 1993-43322, filed on 6 Apr 
1993, now abandoned which is a continuation of Ser. 

US 1992-821668, filed on 16 Jan 1992, now abandoned 
which is a continuation of Ser. No. US 1990-479014, 
filed on 29 Jan 1990, now abandoned which is a 
continuation of Ser. No. US 1986-853807, filed on 5 

1986, now abandoned which is a continuation of Ser. 

WO 1985-EP326, filed on 4 Jul 1985 which is a 
continuation-in-part of Ser. No. US 1984-652742, filed 
on 19 Sep 1984, now abandoned And Ser. No. US 
1984-652447, filed on 19 Sep 1984, now abandoned which 
is a continuation of Ser. No. US 1984-628342, filed on 
6 Jul 1984, now abandoned 
Utility 
Mertz, Prema 

Fitzpatrick, Cella, Harper & Scinto 
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1 

8 Drawing Figure (s) ; 8 Drawing Page(s) 
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DOCUMENT TYPE: 
PRIMARY EXAMINER: 
LEGAL REPRESENTATIVE: 
NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
NUMBER OF DRAWINGS: 
LINE COUNT: 
CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

L24 ANSWER 3 OF 12 US PAT FULL 

TI Recombinant human granulocyte-macrophage-colony stimulating factor 

(GM-CSF) 

AB A method for preparing and isolating a transformation vector 

containing CSF/cDNA is described. The method comprises: 

preparing RNA from a cell that produces CSF; 

preparing polyadenylated messenger RNA from said RNA; 

preparing single stranded cDNA from said messenger RNA; 

converting the single stranded cDNA to double stranded cDNA; 

inserting the double stranded cDNA into transformation vectors and 
transforming bacteria with said vector to form colonies; 

picking pools of 200 to 500 colonies each and isolating plasmid 
DNA from each pool; 

transfecting the plasmid DNA into suitable host cells for 
expressing CSF protein; 

culturing the transfected cells and assaying the supernatant for CSF 
activity; and 

selecting CSF positive pools and screening the colonies used to make 

the 

pool to identify a colony having CSF activity. Also described are a 

cDNA 
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cell 



coding for a protein having CSF activity (i.e. CSF/cDNA), a 
microorganism cd^cell line transformed with a recombinant vector 
containing sucl^P^F/cDNA, and a method for prodi^^ig CSF 

protein by expressing said CSF/cDNA by culturing a microorganism or 

line. The invention also provides a method of purifying the 
CSF proteins and the purified proteins so produced. 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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stimulating factor (GM-CSF) 

Clark, Steven C, Winchester, MA, United States 
Kaufman, Randal J., Boston, MA, United States 
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DOCUMENT TYPE: 
PRIMARY EXAMINER: 
LEGAL REPRESENTATIVE: 
NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
NUMBER OF DRAWINGS: 
LINE COUNT: 
CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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Continuation of Ser. No. US 1994-287019, filed on 8 

1994 which is a continuation of Ser. No. US 

filed on 6 Apr 1993, now abandoned which is a 
continuation of Ser. No. US 1992-821668, filed on 16 
Jan 1992, now abandoned which is a continuation of 

No. US 1990-479014, filed on 29 Jan 1990, now 

which is a continuation of Ser. No. US 1986-853807, 
filed on 5 Mar 1986, now abandoned which is a 
continuation-in-part of Ser. No. US 1984-652742, filed 
on 19 Sep 1984, now abandoned And a 

continuation-in-part of Ser. No. US 1984-652447, filed 
on 19 Sep 1984, now abandoned which is a 
continuation-in-part of Ser. No. US 1984-628342, filed 
on 6 Jul 1984, now abandoned 
Utility 
Mertz, Prema 

Fitzpatrick, Cella, Harper & Scinto 
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8 Drawing Figure (s); 8 Drawing Page(s) 
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ANSWER 4 OF 12 US PAT FULL 

Transgenic non-human animals capable of producing heterologous 
antibodies of various isotypes 

The invention relates to transgenic non-human animals capable of 
producing heterologous antibodies and transgenic non-human animals 
having inactivated endogenous immunoglobulin genes. In one aspect of 

invention, endogenous immunoglobulin genes are suppressed by antisense 
polynucleotides and/or by antiserum directed against endogenous 
immunoglobulins. Heterologous antibodies are encoded by immunoglobulin 
genes not normally found in the genome of that species of non-human 
animal. In one aspect of the invention, one or more transgenes 
containing sequences of unrearranged heterologous human immunoglobulin 
heavy chains are introduced into a non-human animal thereby forming a 
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transgenic animal capable of functionally rearranging transgenic 
immunoglobulin^^quences and producing a repertoire of antibodies of 
various isotyp^Bencoded by human immunoglobuli^Benes . Such 
heterologous human antibodies are produced in B^ells which are 
thereafter immortalized, e.g., by fusing with an immortalizing cell 



such as a myeloma or by manipulating such B-cells by other techniques 

perpetuate a cell line capable of producing a monoclonal heterologous 
antibody. The invention also relates to heavy and light chain 
immunoglobulin transgenes for making such transgenic non-human animals 
as well as methods and vectors for disrupting endogenous immunoglobulin 
loci in the transgenic animal. 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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Transgenic non-human animals capable of producing 
heterologous antibodies of various isotypes 
Lonberg, Nils, San Francisco, CA, United States 
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GenPharm International Inc., Palo Alto, CA, United 
States (U.S. corporation) 
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Continuation of Ser. No. US 1993-145707, filed on 29 
Oct 1993, now abandoned which is a division of Ser. 

US 1992-904068, filed on 23 Jun 1992 which is a 
continuation-in-part of Ser. No. US 1992-853408, filed 
on 18 Mar 1992 which is a continuation-in-part of Ser. 
No. US 1991-810279, filed on 17 Dec 1991, now 

Pat. No. US 5569825 which is a continuation-in-part of 
Ser. No. US 1990-575962, filed on 31 Aug 1990, now 
abandoned which is a continuation-in-part of Ser. No. 
US 1990-574748, filed on 29 Aug 1990, now abandoned 
Utility 

Ziska, Suzanne E. 
: Townsend and Townsend and Crew LLP 
10 
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49 Drawing Figure (s); 38 Drawing Page(s) 
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ANSWER 5 OF 12 US PAT FULL 

Transgenic non-human animals for producing heterologous antibodies 
The invention relates to transgenic non-human animals capable of 
producing heterologous antibodies and transgenic non-human animals 
having inactivated endogenous immunoglobulin genes. In one aspect of 

invention, endogenous immunoglobulin genes are suppressed by antisense 
polynucleotides and/or by antiserum directed against endogenous 
immunoglobulins. Heterologous antibodies are encoded by immunoglobulin 
genes not normally found in the genome of that species of non-human 
animal. In one aspect of the invention, one or more transgenes 
containing sequences of unrearranged heterologous human immunoglobulin 
heavy chains are introduced into a non-human animal thereby forming a 
transgenic animal capable of functionally rearranging transgenic 
immunoglobulin sequences and producing a repertoire of antibodies of 
various isotypes encoded by human immunoglobulin genes. Such 
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heterologous human antibodies are produced in B-cells which are 
thereafter imm^talized, e.g., by fusing with aj^.mmortalizing cell 



line 
to 



such as a myeloma or by manipulating such B-cells by other techniques 

perpetuate a cell line capable of producing a monoclonal heterologous 
antibody. The invention also relates to heavy and light chain 
immunoglobulin transgenes for making such transgenic non-human animals 
as well as methods and vectors for disrupting endogenous immunoglobulin 
loci in the transgenic animal. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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1992-904068, filed on 23 Jun 1992 which is a 
continuation-in-part of Ser. No. US 1992-853408, filed 
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No. US 1991-810279, filed on 17 Dec 1991, now 
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ANSWER 6 OF 12 US PAT FULL 

Transgenic non-human animals for producing heterologous antibodies 
The invention relates to transgenic non-human animals capable of 
producing heterologous antibodies and transgenic non-human animals 
having inactivated endogenous immunoglobulin genes. In one aspect of 

invention, endogenous immunoglobulin genes are suppressed by antisense 
polynucleotides and/or by antiserum directed against endogenous 
immunoglobulins. Heterologous antibodies are encoded by immunoglobulin 
genes not normally found in the genome of that species of non-human 
animal. In one aspect of the invention, one or more transgenes 
containing sequences of unrearranged heterologous human immunoglobulin 
heavy chains are introduced into a non-human animal thereby forming a 
transgenic animal capable of functionally rearranging transgenic 
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immunoglobulin sequences and producing a repertoire of antibodies of 
various isotyp^^ encoded by human immunoglobulir^fenes . Such 
heterologous 1-^Bln antibodies are produced in E^Blls which are 
thereafter immortalized, e.g., by fusing with an immortalizing cell 

such as a myeloma or by manipulating such B-cells by other techniques 

perpetuate a cell line capable of producing a monoclonal heterologous 
antibody. The invention also relates to heavy and light chain 
immunoglobulin transgenes for making such transgenic non-human animals 
as well as methods and vectors for disrupting endogenous immunoglobulin 
loci in the transgenic animal. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT, 



L24 ANSWER 7 OF 12 US PAT FULL 

TI Transgenic non-human animals capable of producing heterologous 

antibodies 

AB The invention relates to transgenic non-human animals capable of 

producing heterologous antibodies and methods for producing human 
sequence antibodies which bind to human antigens with substantial 
affinity. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
ACCESSION NUMBER: 1998:72461 US PAT FULL 

TITLE : Transgenic non-human animals capable of producing 

heterologous antibodies 
INVENTOR (S) : Lonberg, Nils, Redwood City, CA, United States 
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TI Stable integration of DNA in bacterial genomes 

AB A bacterial cell which in its genome carries an integrated 

non-replicative DNA construct comprising (1) a DNA sequence of 
interest, 

(2) a DNA sequence which is homologous with a region of the genome of 
the cell, and (3) an origin of replication, the DNA construct lacking < 
functional gene coding for a factor required to initiate replication 
from the origin of replication. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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TITLE: Stable integration of DNA in bacterial 
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Transgenic non-human animals capable of producing heterologous 
antibodies of various isotypes 

The invention relates to transgenic non-human animals capable of 
producing heterologous antibodies and transgenic non-human animals 
having inactivated endogenous immunoglobulin genes. In one aspect of 

invention, endogenous immunoglobulin genes are suppressed by antisense 
polynucleotides and/or by antiserum directed against endogenous 
immunoglobulins. Heterologous antibodies are encoded by immunoglobulin 
genes not normally found in the genome of that species of non-human 
animal. In one aspect of the invention, one or more transgenes 
containing sequences of unrearranged heterologous human immunoglobulin 
heavy chains are introduced into a non-human animal thereby forming a 
transgenic animal capable of functionally rearranging transgenic 
immunoglobulin sequences and producing a repertoire of antibodies of 
various isotypes encoded by human immunoglobulin genes. Such 
heterologous human antibodies are produced in B-cells which are 
thereafter immortalized, e.g., by fusing with an immortalizing cell 

such as a myeloma or by manipulating such B-cells by other techniques 

perpetuate a cell line capable of producing a monoclonal heterologous 
antibody. The invention also relates to heavy and light chain 
immunoglobulin transgenes for making such transgenic non-human animals 
as well as methods and vectors for disrupting endogenous immunoglobulin 
loci in the transgenic animal. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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